When determining the stock portfolio, it is necessary to consider factors such as the company's financial indicators, stock price trends, and macroeconomic conditions. In order to simplify the process, the clustering method is used to classify the company according to the financial indicator data, so as to select stocks when diversifying the investment, and then Sharp Ratio is calculated to conduct risk assessment on the selected targets. Finally, the principal component analysis method is used to simplify the obtained data, and then predict the future trend of the stock price by linear regression, and finally an ideal investment portfolio is determined.
Introduction
Among many financial products, stocks are the targets of many investors. The stock market is a very important part of the investment market. As we all know, options, bonds and funds are financial instruments based on stocks. Therefore, the fluctuation of stock prices and the overall situation of the stock market have been widely focused.
Before investing in the stock market, investors will observe the selected targets for a period of time with some methods. These methods are generally K-line observation or fundamental analysis. But the stock market is affected by many factors, and more accurate methods are needed to determine their investment targets in order to obtain more stable returns.
One of the important premises of portfolio theory is "diversified investment", which means we should diversify the capital into different types of companies to avoid risks and maximize the return. But sometimes it's hard to define "different type", so here we can select the financial indicators that reflect the company's situation and use clustering to classify them. Deng Xiuqin also used the clustering method in her article [3] . here we use a similar method to classify several selected targets, in Deng Xiuqin's article, only selected five indicators of profitability to reflect the company's type, and in this paper, we have made some adjustments to the financial indicators selected during clustering, taking into account the ability of a company's profit, debt repayment, and growth, therefore obtain more reasonable classification results.
After classifying it, analyze the previous data for different categories, and obtain the Sharpe Ratio [4] of each underlying stock to determine the size of the investment risk, which is helpful for us to choose stocks. It can help us choose a higher-yielding and more stable investment target within the acceptable risk range.
In the selected targets, the principal component analysis method is used to analyze the indicators reflecting the price changes, and several representative principal components are obtained. According to the results obtained in < Stock Price Forecast Based on Principal Component Analysis and Generalized Regression Neural Network> written by ZhuoXi Yu. [5] Based on Zhuoxi's paper, this article deletes the three indicators of earnings per share, return on equity, and net assets per share, because the operating conditions in the first part of the cluster analysis has been used the company's financial indicators, this is only part of a number of technical indicators to predict future stock price, and ultimately determine an appropriate investment portfolio based on the results.
Data Sources
In order to analyze the hot stocks, we selected the top 10 stocks of the big trade rankings on the day of Netease Finance as the sample when the data was selected. The 10 stocks were respectively Meidijituan (000333), Jiakaicheng (000918), Ningbohuaxiang ( 002048), Hengxingkeji (002132), Xibujianshe (002302), Lipenggufen (002374), Guochuangxingao (002377), Shandongjingmi (002384), Xinbangyaoye (002390), Huaweiwenhua (002502) .
The companies represented by these 10 stocks are involved in various sectors such as electrical appliance manufacturing, real estate, automobile manufacturing, metal products, construction, communications equipment, pharmaceutical manufacturing, and publishing media. The regions are also scattered in various provinces. The stocks can be regarded as hot stocks and spread across all sectors, and the results obtained should be reasonable and universal.
The collected information is determined by the stock's corresponding company's financial indicators for the third quarter of 2018 and the indicators which reflect price fluctuations in the past year. The source of the information is the statistics released by several financial websites such as Netease Finance, Sina Finance, Straight Flush, and Oriental Fortune. It is stored in Excel and is excluded from the abnormal value of the trading day.
Operations and Results

Stock Classification Based on Pedigree Cluster Analysis
There are many financial indicators that reflect the company's situation. Here, in order to comprehensively consider the capabilities of the company [6] , we have selected the following nine indicators:
The data of the indicators of the ten companies are summarized as follows: After putting this data into SAS system, we use the pedigree cluster method to classify them and got the following result: Here we divide the 10 targets into five categories according to the distance among them. The four samples of Jiakaicheng, Meidijituan, Guochuangxingao, Huaweiwenhua, indicating that they are far from other six samples, so they can't be divided into the same category. The rest samples are close to each other, so they are classified into one category.
Checking the nine indicators that reflect the company's status, it is not difficult to find that the six companies that are classified as same category are all with medium profitability and weak repayment ability but a good growth ability, which means the result obtained by cluster analysis is reasonable.
According to the portfolio theory, the development status of six companies in the same category is similar, so it should not be invested at the same time in order to avoid risks. When determining the investment portfolio, we can first select the four stocks which are not in the same category with any others, and then determine the fifth stock in the portfolio through subsequent calculation and analysis.
Sharpe Ratio of the Candidate Stocks
According to the above analysis, we have selected 4 targets, and we still need to select one of the 6 stocks to join the investment portfolio.
Here we downloaded the price limit data in the past year of each stocks, and the interest rate of risk-free investment, the abnormal data of non-trading days is changed to 0, and then analyzed.
We need to input the data into the SAS system, and then use the SAS function univariate to analyze the rise and fall of each stock, then get the expected value and standard deviation of each sample. The expected value is subtracted from the risk-free daily rate of return and divided by the standard deviation of the target. The results are as follows: It's obvious that the expected value of the six stocks is negative in 2018, which means that the situation of the six stocks is not very optimistic, but considering the overall downturn of the stock market in 2018, this phenomenon can be explained. These stocks may still have some investment value.
Therefore, when choosing, for ordinary investors of non-professional institutions, it is necessary to comprehensively consider the two aspects of risk and return, and select "high cost performance" investment, that is to say: the game of positive return should be less volatile. This kind of income is relatively stable and the risk is small. For stocks with negative returns, if the choice is fluctuating, the profit may be higher, but the stock with higher risk relative to the high return. In short, you should choose the stocks with higher Sharpe Ratio.
Based on the above analysis, among the six stocks, Dongshanjingmi, Lipenggufen, Xibujianshe are more stable for holding, but the specific choice of which stock to be in the portfolio needs further analysis.
Evaluation of Stocks Based on Principal Component Analysis and Linear Regression
There are many factors that can reflect the fluctuation of stock. When conducting stock price forecasting, it's necessary to select some of the more important parts for analysis. However, the result of manual selection isn't always correct, it may be partially redundant or insufficient, so it's hard to obtain accurate information of forecasting.
In order to further simplify the data that needs to be analyzed on the basis of fully reflecting the stock price information, this paper uses the principal component analysis method to deal with the data of opening price, closing price, highest price, lowest price and so on (Totally six factors). The closing price is regarded as the indicator of stock price forecast.
Here we take the stock Xibujianshe as an example to calculate. After inputting the data into SAS, use the function corr and princomp. In the corr results, we can get that there is a strong correlation between the original variables, which means that we have a lot of redundancy in the selected indicators, it is necessary to carry out principal component analysis.
Fig.1
Combining the results of princomp in Fig.1 , it's obvious that the cumulative contribution rate of the first two principal components has reached 99.36%, which can basically reflect all the information. Only two principal components can reflect all the information of six indicators, which greatly reduces the analysis work and improves the analysis efficiency while ensuring the accuracy. 
At this time, when we conduct stock evaluation, we do not need to carry out regression analysis on the six indicators, but directly use the two principal components obtained for analysis. When predicting the price, we use the next day's stock closing price as the dependent variable, and the two principal components corresponding to the data of the day as the independent variable.
After linear regression, the following results are obtained: In the results of parameter estimates, we get the equation:
From the test of the P value and the data of the R square, it is not difficult to see that there is a significant relationship between Y and the two indicators from the previous data, so this function can be used to evaluate the potential value of each stock.
Fig.5
According to our stock price forecasting function, we can use some of today's technical indicators to predict the stock price of tomorrow, and judge whether this is a stock that can bring short-term profits. The above-mentioned method of principal component analysis and re-linear regression is applied to the remaining two stocks in turn, and the predicted values for tomorrow are calculated to determine which stock is more suitable for holding.
Conclusion
According to the research in this paper, it is found that when determining the portfolio, the cluster analysis is used to classify the companies to be selected, the companies that do not belong to the same category are selected for investment, and the Sharpe Ratio is used to compare the investment risks of the candidate stocks. Finally, the principal component analysis is used. And linear regression to find the stock price forecast equation of each stock, in turn to predict the stock price fluctuations in the next few days, and finally determine their own portfolio.
The whole process is effective and easy to achieve, in the choice of portfolio, you can base on the provisions provided in this article and the use the K-line analysis as well.
However, in the research of this paper, there are mainly the following problems, and further research is needed: The macroeconomic situation and policy changes in the company's location and industry are affected, but because these factors are difficult to measure with a certain indicator, this article did not consider these aspects in the analysis. This is not accurate enough. So when solving this random, non-linear problem, more research and learning is needed here.
